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SHAPE-FORMED, THREE DIMENSIONAL, MOISTURE VAPOUR 
PERMEABLE, LIQUID IMPERMEABLE ARTICLES COMPRISING MOISTURE 
VAPOUR PERMEABLE, LIQUID IMPERMEABLE STRUCTURES 
COMPRISING LOW VISCOSITY THERMOPLASTIC COMPOSITIONS 



FioiHnfthfi Invention 

The present invention relates to shape-formed three dimensional articles 
which are moisture vapour permeable and liquid impermeable and compnse 
moisture vapour permeable, liquid impermeable formed structures comprising 
thermoplastic compositions having a higher processability. The shape-formed 
three dimensional articles of the present invention can find a vanety of 
applications wherein moisture vapour permeability combined with l.qu.d 
imperviousness are desirable 

Rackaroun H nf the Invention 

Articles comprising structures which provide a liquid barrier in addition to 
providing moisture vapour permeability are known in the art. Particularly 
preferred for this type of moisture vapour permeable, liquid impermeable articles 
are hydrophilic thermoplastic compositions forming a continuous structure, e.g. a 
continuous film that does not allow the flow of moisture vapour through open 
pores or apertures in the material, but does transfer substantial amounts of 
moisture vapour through the film by absorbing water on one side of the film 
where the moisture vapour concentration is higher, and desorbing or evaporating 
it on the opposite side of the film where the moisture vapour concentration is 
lower. 
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For example WO 95/16746 discloses films prepared from mixtures of a) 
block copolyether ester, block copolyether amides (e.g. Pebax™) and or 
polyurethane and b) thermoplastic polymer which is incompatible with (a), and c) 
a compatibiliser. The films are liquid impermeable and have moisture vapour 
5 permeability of about 700g/m 2 day. Also, US 5,447,783 discloses a vapour 
permeable water resistant multi component film structure having at least three 
layers. The outer layers are hydrophobic copolyetherester elastomers having a 
thickness of 1 .3-7.6 micrometers and a WVTR of 400-2500 g/m 2 -24h and the 
inner layer is a hydrophilic copolyetherester elastomer having a thickness of 7.6 - 
10 1 52 micrometers and a WVTR of at least 3500 g/m 2 -24h. 

US 5,445,875 discloses a waterproof, bloodproof and virusproof breathable 
laminate. The laminate comprises a woven/nonwoven fabric and an extruded film 
such as Hytrel™ having a thickness of about 1 mil (25.4 micrometers). 

15 

Other composite laminates are described for example in US 5,599,610 
which discloses tri-laminated fabric for surgical gowns comprising outer layers of 
woven fabric and an inner layer of a micrOporous polyurethane membrane. The 
microporous film has a thickness of 12-55 micrometers and a MVTR of 
20 1100g/m 2 -24h upright and 5500g/m 2 -24h inverted (ASTM E96-B). Polyether- 
polyurethane adhesive is used to join the layers. 

Similarly, US 5,532,053 discloses a high moisture transmission medical film 
which can be laminated onto a nonwoven material. The laminate film comprises 
25 a first layer of polyetherester copolymer and second and third layers selected 
from a specified group of polymers. The film has a MVTR of greater than 
750 g/m 2 -24h (ASTM F1249) and a thickness of less than 1 mil (25.4 micrometer) 
preferably 0.6 mil to 0.75 mil (15-19 micrometers). 

30 US 4,938,752 discloses absorbent articles comprising films of copolyether 

esters which have reduced water permeability, a water vapour permeability of 
500 g/m 2 -24h (as measured in a specified described test) and a thickness of 5- 
35 micrometers. There is no disclosure of a supportive substrate. 
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US 4,493,870 discloses a flexible layered waterproof product compnang a 
textile material covered with a film of a copolyetherester havmg an MVTR of at 
S 1oCg/rm-24h (ASTM E96- 66) having a thickness of 5 fo 35 mrcrometers. 

GB 2024100 discloses a flexible layered water resistant article comprising a 
micropores hydrophobic outer layer which is moisture vapour permeable but 
and a hydrophilio inner layer of pdyetherpofyurethane havrng a 
MVTR of above 1000 g/m 2 -24h. 

Compositions known for providing hydrophilio continuous moisture vapour 
permeable liquid impermeable structures, e.g. in form of films or layers .ndude 
ttTermoplastic polymers such as polyurethanes. pofy^ther-amides block 
PO^ylene-acrylic acid copolymers, polyethylene ox.de and tis 
filers poly lactide and copolymers, polyamk.es, polyester block 
SZe* suLated polyesters, po.y-emer.ster block cop« 
Z emer-ester-amide b.ock copolymers, pontes, poyacrykc a«ds nd 
deLflves, ionomers, polyethylene-viny, acetate with a vrnyl aceta e content of 
T«T„ W bv weight polyvinyl alcohol and its copolymers, polyvinyl ethers 

ovllidone and its copolymers, thermoplastic cellulose derivatives, or natures 
S ch IposiLs can be used for making formed a— e.g. layers 
!nd^tas featuring high vaiues of moisture vapour permeability while being liquid 
TJZTZ therefore are particulariy preferred for incorporation ,n 
shapTfonld three dimensional moisture vapour permeable, liquid impermeable 
X w^rein moisture vapour permeability together with liquid impen,,ousness 
is provided by such formed structures. 

However, a problem associated with shape-formed three dimensional^ 
moisture vapour permeable liquid impermeable artic.es compnsmg formed 
e g films or layers, made from the above mentioned thermoplas c 
comMstitonsIs that such compositions are typically highly viscous in the plasti 
^ 1 process conditions, and require complex processing techniques and 
e^llnt They are typically processable by means of extrus^n techmques. 
E Sn processes for making formed strucfures, e.g. films or layers, from 
*eZL«c polymers are we., known, bu, have me disadvantage of ^ng 
X Lplex they in fact require expensive equipment, typrcally oompnsrng a 
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high power screw extruder to force the material in the plastic state through e.g. a 
slit die to form the film or layer. Extrusion process conditions also typically 
involve rather high temperatures and pressures. Moreover an extrusion 
apparatus for the formation of a film or layer cannot be easily incorporated into a 
5 production line, e.g. of a shape-formed three dimensional moisture vapour 
permeable liquid impermeable article comprising a moisture vapour permeable 
liquid impermeable structure comprising such thermoplastic compositions. 
Extrusion processes moreover are not suitable for the production of films having 
a particularly low thickness, e.g. in the range of 5-10 urn. Other processes that 
10 could be used in the manufacturing of shape-formed three dimensional moisture 
vapour permeable liquid impermeable articles are either not suitable, or at least 
more problematic when applied to the above mentioned preferred thermoplastic 
compositions. 

15 Furthermore, in case of shape-formed three dimensional moisture vapour 

permeable articles comprising laminated composite moisture vapour permeable 
structures, in which i.e. a layer of the preferred moisture vapour permeable, liquid 
impermeable composition is laminated to a substrate, e.g. a fibrous layer, the 
addition of an adhesive in order to ensure permanent fixation of the film onto the 

20 substrate is often required. However, this in turn detrimentally affects the overall 
moisture vapour permeability of the resulting composite, and adds complexity to 
the production process. 

Hence, there is a need to provide shape-formed three dimensional articles 
25 which are moisture vapour permeable and liquid impermeable and comprise 
moisture vapour permeable, liquid impermeable formed structures comprising 
thermoplastic compositions, said structures providing the articles with the 
preferred characteristics of moisture vapour permeability and liquid 
imperviousness, wherein said compositions have a higher processability so as to 
30 provide said moisture vapour permeable structures, e.g. in the form of a 
preferably thin film. 

Summary of the Invention 

... 35 The present invention relates to a shape-formed, three dimensional, 

moisture vapour permeable, liquid impermeable article comprising a moisture 
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vapour permeable, liquid impermeable structure comprising a thermoplastic 
composition comprising: 

a thermoplastic polymer or mixture of polymers having a viscosity higher than 
5000 poise at a temperature of 20°C above the DSC melting point of the polymer 
or mixture of polymers, evaluated as described in the text, and at a frequency of 
1 rad/sec, the thermoplastic polymers being selected from the group consisting of 
polyurethanes, poly-ether-amides block copolymers, polyethylene-acrylic acid 
copolymers, polyethylene oxide and its copolymers, poly lactide and copolymers, 
polyamides, polyester block copolymers, sulfonated polyesters, poly-ether-ester 
block copolymers, poly-ether-ester-amide block copolymers, polyacrylates, 
polyacrylic acids and derivatives, ionomers, polyethylene-vinyl acetate with a 
vinyl acetate content of more than 28% by weight, polyvinyl alcohol and its 
copolymers, polyvinyl ethers and their copolymers, poly-2-ethyl-oxazoline and 
derivatives, polyvinyl pyrrolidone and its copolymers, thermoplastic cellulose 
derivatives, or mixtures thereof, 

a suitable compatible plasticiser or blend of plasticisers for adjusting said 
viscosity, 

wherein said thermoplastic composition has a viscosity of from 50 poise to 4000 
poise at a frequency of 1 rad/s at a temperature of 210°C or less and a viscosity 
of less than 2000 poise at a frequency of 1000 rad/s at a temperature of 210°C 
or less. 

Detailed Description of the Invention 

According to the present invention, shape-formed, three dimensional 
moisture vapour permeable liquid impermeable articles are provided which 
comprise moisture vapour permeable, liquid impermeable structures comprising 
highly processable low viscosity thermoplastic compositions. 

The highly processable, low viscosity thermoplastic compositions can 
comprise the majority or sole material of the shape-formed three dimensional 
article of the present invention. In the latter case, the structure is entirely made of 
the thermoplastic composition, and in turn the article is entirely constituted by the 
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structure. Alternatively, the thermoplastic compositions can be utilised in 
combination with one or more other materials to create a composite structure 
comprised in the article, or also the thermoplastic composition can constitute 
entirely a structure, which is then combined with other elements in the article of 
5 the present invention. In many cases, it may be preferred that the shape-formed 
article be comprised substantially or wholly by the thermoplastic composition, 
which can provide structure without use of additional materials. 

Said thermoplastic compositions are useful in the incorporation into the 
10 articles of the present invention which are shape-formed, three dimensional as 
delivered to the consumer. Said articles therefore possess at least one region 
that displays some three dimensional form or shape in contrast to a two 
dimensional or planar form. Such three dimensional form or shape may involve 
simple or complex surface geometries. Examples to illustrate the range include 
15 simpler constructions such as two planes joined at a line defining a right (90 
degree) angle or a simple sphere to more complex constructions such as two 
wave form surfaces intersecting in a non-linear fashion. 

Said shape formed articles may be shaped in a closed form, such as a 
20 spherical ball or a cube, or shaped with one or more openings, such as a hand 
covering or glove. 

In response to an introduced force or pressure, the article may display 
deformation, that is change or alter its shape. Though not limited to the following 
25 definitions, such deformation can be thought of as a general expansion or 
contraction of the overall article, in one way measured by a change in enclosed 
volume within the general boundaries of the surfaces of the article or alternatively 
measured by a change in the volume of the circumscribed space as defined by 
the outermost surfaces of the article. 

30 

Such introduced forces or pressures include, but are not restricted to, 
externally or internally applied pressure increases or decreases (vacuum); 
mechanical compression forces; and, tensile forces being applied within the 
articles walls themselves (i.e. stretching a portion of the article wall). 
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Once the applied force or pressure is removed, the post-deformation 
response of the article can range from full shape recovery to an irreversible 
shape change. 

Such articles can be re-used many times or be so constructed that the 
intended article life is but one use before disposal or refurbishment. 

The shape-formed, three dimensional articles of the present invention can 
be employed in a variety of usage areas particularly when water vapour 
permeation is needed but liquid barrier protection is still desired. There are other 
usage situations where the articles of the present invention employing the 
thermoplastic composition can provide other barrier functions such as pathogen 
barrier, barrier to undesirable or hazardous chemicals such as those causing a 
deleterious effect on human skin, or provide selective barrier for other specific 
elements to be blocked such as specific chemicals, gasses or biological entities. 

The following paragraphs provide example categories of use where the 
articles of this invention can provide useful advantage. The listing of categories 
is intended for illustration purposes and is not all-inclusive and therefore is not 
limiting. 

As an illustrative example, one category of shape-formed, three 
dimensional articles beneficial to humans and other living creatures are bodily 
protective, hygienic or comfort articles such as, but not limited to: hand coverings 
such as gloves, finger cots, mitts, mittens; foot or leg coverings such as socks, 
hose, pantyhose, shoes, slippers; head coverings such as hats, caps; 
prophylactic articles such as condoms, semen shields internally placed inside the 
vaginal cavity; face coverings such as face masks, nose covers, ear covers or 
mitts; body support items such as male organ "athletic" supporters, brassieres; 
formed clothing for use as underwear, protective sleeves, or as a part of or 
wholly incorporated into protective pads. Other example articles and applications 
include but are not limited to: flexible or drapable clothing articles for humans or 
other living creatures such as the non-limiting examples of shirts, pants, 
undergarments, bibs, smocks, coats, scarves, body wraps, stockings, leggings, 
skirts, dresses, etc.; other flexible or drapable clothing for various tasks and 
occupations including medical professions, agricultural jobs, mechanical 
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assembly and repair, emergency public services, the military, athletic 
endeavours, cleaning positions, etc. 

A preferred category of shape-formed, three dimensional articles according 
5 to the present invention comprises said hand covering articles, and more 
specifically gloves, also including gloves made of two flat material portions,, at 
least one material portion comprising the structure of this invention, which are 
joined around a common perimeter typically defining the shape of a hand, and 
which later take a fuller, higher volume three dimensional shape when a hand is 
10 inserted during later use through an opening comprised in said perimeter. 

Another example category of use involves packaging such as with food 
products such as fresh produce and baked goods (bread, rolls, cakes) as non- 
limiting examples. 

15 

A further example category of use involves agriculture and horticulture such 
as, as non-limiting examples, an individual article (container, three dimensional 
"bag") which is placed to partially or totally enclose an individual or specific 
group of plants. 

20 

An even further example category of use involves protective furniture 
coverings such as protective covers for upholstered chairs and sofas, etc. 

Said shape-formed, three dimensional articles of the present invention can 
25 be formed or shaped by a variety of known thermoplastic forming methods. A 
class of such methods is generally described as "moulding" where the material is 
often shaped via use of male or female moulds or combinations of moulds. 
Depending on the technique, certain processing temperature and pressure (or 
vacuum) conditions may be preferred for production of a given article. Such 
30 known moulding methods include, but are not limited to: dip moulding, blow 
moulding, injection moulding, compression moulding, thermoforming, vacuum 
thermoforming, extrusion moulding, rotational moulding, slush moulding, etc. 

Afterward, the article and mould(s) are separated. Often there may be an 
, 35 intervening process step between contact of the thermoplastic composition and 
separation of the shape formed article and mould. The nature of the intervening 
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««. or steps will vary depending on moulding technique, environmental 
step or steps wm y v artjc|e need to 

condition, mafenar ^ artide » a soivent-based format o, 

^1 — " .he — o compose is Cose, (», water from 
T ^Ih. if a emulsion-based format of the raw mater* form of the 
c 1 £T> chosen; or, hea, if a ho, melt format of the raw 
SI of .he ,hermoplas«c compositton is chosen. Of course th,s further 
Te^v g process step can be applied to any of the known forming me hods 
Sed herein w«h reference to the fhermoplasuc composes of thrs 
invention (e.g. moulding, or casting, or coating). 

Other known methods tor producing the shape-formed. <^ 
articles of the present invention, namely for processmg themTO ^ 
Smpos«ons comprised herein, also indude; film and sheet casting; blown fflm 
rhn ques an addWona. .entering process step; an additional calendering ste» 

« 00 water; or. (Hi) hea, as exptained above with reference to the ftp 
moulding process. 

the casting surface. 

A film or sheet can be produced with two or more layers where at least one 
o, the lal Cries the thermoplastic composition of this invention. T is can 
, be ac— L by a variety cf known means, induding but Hmrted to; co- 
extrusion, extrusion coating, etc. 

The resulting materials are then typically post formed into a shaped form 
such as by thermoforming. vacuum thermoforming, and other known processmg 
5 methods for shaping or forming thermoplastic films and sheets. 
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While it may be at times preferable that the entire shape-formed portion of 
the three dimensional article of the present invention be comprised solely of the 
thermoplastic composition, the article can be a composite with one or more other 
materials. The composite, for example, can involve two or more components of 
5 the specific thermoplastic composition within the present invention or different 
specific thermoplastic compositions of the present invention. 

Alternatively, the composite can involve at least one component of the 
thermoplastic composition in combination with one or more other materials. 
10 Such materials include, but are not limited to: fibres, fibrous batts, non-wovens, 
wovens, papers, metal foils, micro-porous or porous membranes, films such as 
polymeric films, inorganic structures such as compressed gypsum sheets, 
perforated or apertured films and papers, macroscopically expanded films, cloth, 
substantially rigid fibre-based materials such as lumber, etc. 

15 

Said other components may be non-absorbent, absorbent, liquid- 
containing, etc. 

Preferably the composite structures described above have a moisture 
20 vapour transfer rate of at least 100g/m 2 -24h, more preferably at least 
300 g/m 2 -24h, and most preferably at least 500 g/m 2 -24h. 

Said composite can be assembled later after at least two separate 
components of the shape-formed, three dimensional article of the present 

25 invention have been partially or wholly processed, with at least one of said 
components being of the thermoplastic composition. Such components can be 
brought together in a variety of known approaches including but not limited to: 
sealing such as heat sealing, ultrasonic or pressure bonding or welding, RF 
sealing, laser sealing, etc.; crimping; adhering via use of adhesives, glues, 

30 reactive bonding materials, wetting with water or other liquids, etc.; mechanical 
fastening or connection via hook and loop systems, nails, staples, hardware 
fasteners such as hook & grommet or bolt and nut; etc.; use of attractive forces 
including electromagnetic forces (e.g. magnetism) and electrical charge (e.g. 
static electricity). 
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Alternatively or in addition, other material(s) can be introduced dunng the 
Aplastic compose forming process, e.g. moulding, to atiow concurred 
ZZ with the other material^) into a composite article dunng the shape 
Til step A second materia, can be e.g. introduced which compnses 
Z2» sepal indfcidua, pieces, tor example fibres. As a non-lin*g 
iZe a portion of the surface of the article can be contacted dunng the 
%£> P^ with a fibrous materia, to create a flocked surface wtthou. need 
rlvenfiona, adhesfces normally used for flocking. An example product 
would be a glove. 

Another useful technique is the process of spray coating. The 
thenCastic composttion of this invention lends itseff to a heated sprang 
Telique whereas upon heating the viscosKy is sufficiency lowered to allow 
£5 coating or sputtering. Such thermoplastic composition spray coattng can 
ocTr wTZ aid of a mould, etther male or female, to build surfaces or wal s of 
TJZ Afterward, the article and mould (or mould parts) are separated from 
^achCer. Alternately, the spray coating method can employ dmeren, starting 
2 materia, formate of the polymer composttion such as a solvent-based 
approach or an emulsion. 

For a composite artide employing the spray coating approach, the other 
material may provide sufficient three dimensional structure by .tsett such hat ttte 
trtlL acts as the mou.d. after which it is sufficiently coated the 
Zol amLTcomptete, avowing the before-mentioned separation of art* 
from mol Said comb ned artide component and mou,d can also compnse a 
attened i ove liner mat may lie somewhat flat during polymer inttoducbon £ 
example via spray coating, and teen later takes a fulter, h, g her-volume shape 
when a hand is inserted during later use. 

, The thickness of the shape-formed article of this present invention , can be 
constant or vary within the structure. Though not limited to any specrfc throkness 
dependTng upon application there may be prefened ranges. For example 
e purred range for a worn persona, hygiene article may des,rous,y range 
torn s mick as 400 microns down to less than 0.5 microns and more pre erably, 
5 leases, substantially less than 0.5 microns. In contest, a constructton 
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or even packaging application may, for certain reasons, dictate a preferred range 
from 200 to 2000 microns or even thicker. 

Said article can possess areas where no polymer is present ranging from 
5 voids so small to be considered micro-porous to larger scale, macroscopic-sized 
voids. A portion or all of the article's surface can be apertured whereas the 
apertures can be a rather simple geometry like a hole or slit; or, the discrete 
apertures can extend beyond the horizontal plane of the surface. As an 
example, the protuberances can have an orifice located at its terminating end. 

10 As further example, said protuberances are of a funnel shape, similar to those 
described in US 3929135. The apertures located within the plane and the orifices 
located at the terminating end of protuberance themselves maybe circular or non 
circular provided the cross sectional dimension or area of the orifice at the 
termination of the protuberance is smaller than the cross sectional dimension or 

15 area of the aperture located within the garment facing surface of the layer. 
Preferably said apertured performed films are uni directional such that they have 
at least substantially, if not complete one directional fluid transport. 

Preferred thermoplastic polymers comprised in the thermoplastic 
20 composition of this invention are polyurethanes, poly-ether-amides block 
copolymers, polyethylene-acrylic acid copolymers, polyethylene oxide and its 
copolymers, poly lactide and copolymers, polyamides, polyester block 
copolymers, sulfonated polyesters, poly-ether-ester block copolymers, 
poly-ether-ester-amide block copolymers, polyacrylates, polyacrylic acids and 
25 derivatives, ionomers, polyethylene-vinyl acetate with a vinyl acetate content of 
more than 28% by weight, polyvinyl alcohol and its copolymers, polyvinyl ethers 
and their copolymers, poly-2-ethyl-oxazoline and derivatives, polyvinyl 
pyrrolidone and its copolymers, thermoplastic cellulose derivatives, and mixtures 
thereof. Among the above mentioned thermoplastic polymers particularly 
30 preferred are thermoplastic poly-ether-amide block copolymers (e.g. Pebax™), 
thermoplastic poly-ether-ester-amide block copolymers, thermoplastic polyester 
block copolymers (e.g. Hytrel™), thermoplastic polyurethanes (e.g. Estane™), or 
mixtures thereof. Such thermoplastic polymers or mixture of polymers are 
typically highly viscous in the melted state at the process conditions that are 
..35 typical of the known processes of film or layer formation, e.g. an extrusion 
process involving a high power screw extruder. Specifically the thermoplastic 
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polymer or mixture of polymers typically have a viscostty higher taWOp* 
M temperature of 20'C above the DSC (Differential Soanrung CalonmeM 
me« polt. which is the temperature identffled as that co.espond.ns ,tc • the 
S peak, or responding to the highes, DSC peak ,n «*e <rf a modu* of 
5 polymers showing more than one peak, and at a frequency of 1 rad/sec. 

The viscosity of the thermoplastic compositions comprised in the 
shapelrmeTth.ee dimensional artic.es of the present invention is adjusted by 
SI hermopla* composaion comprising the thermop.ast.c polymer o 
.0 mlrT of polymers with a suable plasticiser. or blend of f ast.c,ser* the t, 
"nTpatible with *e thermoplastic polymers and that lowers the vscosrty of the 
thermoplastic composition in the melted state. 

According to the present invention the thermoplastic compositions have the 
1 5 following complex viscosities (r\* ): 

- - < r < - ff^TtCs Ta 

- : 1 IndT JSS Pose. P referab,y , < 1000 poise, 
temperature or z. frequency of 1000 rad/s at a process 

r hermopiasL poiymeric composaion. Pre.erab,y the tempore! s 200 C 
or .ess and more preferab.y 180»C or .ess and most preferably from 200 C 



25 



50°C. 



30 



35 



,t has been surprisingly found that thermoplastic composes having the 
complex viscosity described are more easily processable .n enter to p-ov.de he 
r^re vapour permeable, liquid impermeable structures composed ,n the 
"of the present inventon. For exampie, said thermop.as te composes 
£ to aim or .ayer to be e.g. coated onto a substrate using typical coating 
cond«L and apparatuses known in the art for the coating of tow v.scosrty hot 
Z fcTposiftons in a layer having a required thickness onto a substrate, whrte 
TeZ the advantageous characteristics of the preferred —fe^ 
poLers in proving hydrophilic continuous moisture vapour permeable, bquri 
ileabie .ayers or Alms. Other known methods for making 
ales such as moulding, casting, and others as descnbed above, also take 
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advantage from the lower viscosity of the thermoplastic compositions comprised 
herein. 

It has also been found that thermoplastic compositions having such 
5 viscosities can provide very thin films or layers. 

Suitable plasticisers for use in the thermoplastic compositions comprised in 
the three dimensional articles according to the present invention include esters of 
citric acid, tartaric acid, maieic acid, sorbic acid, fumaric acid, lactic acid, glyceric 
10 acid, malic acid; glycerol and its esters, adipates, sebacates, sorbitol, epoxidized 
vegetal oils, polymerised vegetal oils, polyols, phthalates, liquid polyesters, 
glycolates, p-toluene sulfonamide and derivatives, glycols and polyglycols, 
sorbitan esters, phosphates, monocarboxylic fatty acids (CVC^) and their 
derivatives, and mixtures thereof. 

15 

Preferably the thermoplastic composition comprised in the shape-formed 
three dimensional articles of the present invention comprises from 10% to 80%, 
more preferably from 25% to 70% by weight of the thermoplastic composition, of 
the thermoplastic polymer or mixture of polymers, and from 20% to 90%, 
20 preferably from 30% to 75% by weight of the thermoplastic composition, of the 
suitable plasticiser or blend of plasticisers. 

The thermoplastic compositions comprised in the shape-formed three 
dimensional articles of the present invention may in addition comprise additional 
25 optional components to further improve the processability of the compositions 
and also the mechanical characteristics as well as other characteristics as 
tackiness, resistance to ageing by light and oxygen, visual appearance etc., of 
the structures, e.g. films or layers, formed from such thermoplastic compositions. 

30 Such optional components include tackifying resins or blends of tackifying 

resins having a softening point of 125°C or less. Preferred resins, which may be 
present by up to 50% by weight of the thermoplastic composition, may be 
selected from rosins and rosin esters, hydrocarbon resins, aliphatic resins, 
terpene and terpene-phenolic resins, aromatic resins, synthetic C 5 resins, 

,35 mixtures of synthetic C 5 -C 9 resins, and mixtures thereof. Other optional 
components of said thermoplastic compositions include anti-oxidants, anti- 
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ultraviolets, pfcments and mixtures thereof, which may be present wtthin the 
cTplon at a leve. of up to 1 0% by weigh, of the composn.cn. 

A thermoplastic composition comprised in the moisture vapour permeable 

SSKT- a Known U mixer to form •» 
position in the molten state having the desired complex v,sco S1 ty 

Acceding to an aspect of the present invention a moisture vapour 

thermoplastic composition onto a substrate. 

The moisture vapour permeable liquid impermeable structures, e.g. in form 



0.5 pm. 



25 



30 



.35 



A orocess for making a moisture vapour permeable liquid impermeable 
structu J e Tin 1 of a layer or film, from a thermoplastic composition wn.ch ,s 
structure, e.g. inform o y formed three dime nsional moisture vapour 
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subsequently separated from said substrate and used as such, in an 
embodiment of the present invention a moisture vapour permeable, water 
impervious composite structure can also be formed which comprises the 
thermoplastic composition and a substrate onto which said thermoplastic 
composition is coated, wherein the substrate is also preferably moisture vapour 
permeable. 

Such embodiment of the present invention provides a moisture vapour 
permeable, liquid impervious composite structure, comprised in a shape-formed 
three dimensional moisture vapour permeable liquid impermeable article, wherein 
the contribution of the layer formed from the thermoplastic composition of the 
present invention to the performance of the composite material resides only in 
the provision of a liquid barrier and hence could be advantageously provided as 
thinly as possible. The remaining performance physical criterion being preferably 
provided by the provided substrate, that therefore preferably acts also as a 
support layer. 

The substrate, or support layer may be any useful layer which is preferably 
also moisture vapour permeable, preferably having a moisture vapour 
permeability of at least 100 g/m 2 -24h, more preferably at least 300 g/m 2 -24h, and 
most preferably at least 500 g/m 2 -24h. 

Suitable substrates for use herein as support layers include two 
dimensional, planar micro and macro-porous films; macroscopically expanded 
films; formed apertured films; nonwoven and woven layers. According to the 
present invention the apertures in said layer may be of any configuration, but are 
preferably spherical or oblong and may also be of varying dimensions. The 
apertures preferably are evenly distributed across the entire surface of the layer, 
however layers having only certain regions of the surface having apertures are 
also envisioned. 

Suitable two dimensional porous planar layers of the backsheet may be 
made of any material known in the art, but are preferably manufactured from 
commonly available polymeric materials. Suitable materials are for example 
Goretex™ or Sympatex™ type materials well known in the art for their 
application in so-called breathable clothing. Other suitable materials include 
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XMP-1001 of Minnesota Mining and Manufacturing Company, StrtA 
Minnasota USA and Exxaire XBF-101W, auppliad by the Exxon Chemrca. 
Com As!sed harein tha term two dimensional plana, layer refers to layers 
haTq a depth of less than 1 mm, preferably less than 0.5 mm. wherem the 
aolri have an average uniform diameter along their length and which do not 

^ToTofl Plane o, me layer. The apertured materia* for use 
backsheet in the present invention may be produced usmg any of the methods 
K^Tthe art such as described in EPO 293 482 and me references there^ 

n Tddil the dimensions of the apertures produced by this metho may be 
by applying a force across the plane o, the bacKsheet layer (,e. 

stretching the layer). 

Suitable apertured foiled films include films which have discrete apertures 
which extend beyond the horizontal plane of the garment facng surface of the 
Taver to^s me core thereby forming protuberances. The protuberances have 
an' omClocated a, *s terminafing end. **** ** ^ZZsllZt 
funnel shape, similar to those described in me already menhoned US 3,929,135. 

Suitable macroscopically expanded films for use herein include films as 
described in for example in US 4,637.819 and US 4,591 ,523. 

Preferred support layer* for use herein include woven and ' 
lay J Z preferably hydrophobic fibrous laye. such as hydrophobrc 

nonwoven. 

The composite moisture vapour permeable structures of mis embodiment of 
the JesenTto ention are particularly advantageous as they allow the possto ,ty 
of S • composite whe^in the mermoplastic composition may be «M 
° n ,o me support substrate as a layer with the desired thickness. Typroal «• ng 
, ™d«ions and apparatuses known in me art for me d,rect coatmg o tow 
' S£S hot meSs can be readily utilised in order ,o provtoe the thermoplast. 
composition at the desired thickness. 

A possible method for forming a composite laminate by coating me 
B marmXfic composition onto a substrate acting as a support layer ,s descnbed 
in PCT application WO 96/25902. 



WO 99/64078 



PCT/US99/13073 



18 



At least at the coating temperature, the thermoplastic composition in form of 
a layer preferably exhibits adhesive properties on the supportive substrate in 
order to form the moisture vapour permeable composite structure such that no 
5 additional adhesive is required to achieve a permanent attachment between the 
thermoplastic composition and the substrate. In some applications it may be also 
desirable that the thermoplastic composition remains tacky at any temperature 
i.e. it is formulated so to have the typical characteristics of a pressure sensitive 
adhesive. 

10 

The shape-formed three dimensional moisture vapour permeable liquid 
impermeable articles of the present invention comprising the moisture vapour 
permeable liquid impermeable structures in turn comprising the low viscosity 
thermoplastic compositions described above find utility in a number of 

15 applications wherein liquid imperviousness and moisture vapour permeability are 
desirable. In particular the present invention can be effectively utilised within 
shape-formed three dimensional moisture vapour permeable liquid impermeable 
articles such as e.g. hand covering articles comprising finger cots, mitts, mittens 
and preferably gloves, and also other articles as described above. Preferably the 

20 moisture vapour permeable, liquid impervious structures, e.g. layers or 
composites, formed from the thermoplastic compositions described so far and 
comprised in the shape-formed three dimensional moisture vapour permeable 
liquid impermeable articles of the present invention have a moisture vapour 
transfer rate of at least 100 g/m 2 -24h, more preferably at least 300 g/m 2 -24h, and 

25 most preferably at least 500 g/m 2 -24h. 

Example: 

A polyether-amide block copolymer available from Elf Atochem (France) 
30 commercialised under the trade name Pebax MV 1074 was compounded with 
Triethyl Citrate available from Aldrich Co. and Irganox 1010 (anti oxidant agent) 
available from Ciba-Geigy. 

The polymer has a DSC peak melting point of 158°C and at 178°C and at 
the frquency of 1 rad/s shows a complex viscosity of 6410 Poise. 

35 

The final formulation in percent by weight had the following composition: 



WO 99/64078 



PCT/US99/13073 

19 



30% PebaxMV1074 
69% Triethyl Citrate 
1o/ 0 Irganox1010 

The blend was melt extruded at 160'C to obtain a film having a thickness 
equal to *un. At the extruding temperature it was found to have complex 
r si es of 517 poise and 172 Poise respectively at 1 and 1000 radfs shea 
rate The film was then laminated directly onto a substrate constituted by a 
carded hydrophobic 100'/. polypropylene nonwoven 34g/m> (support layer) 
"mmerciaJd under the trade name Sawabond 4326. available form Sand* 
(Germany). The composite structure had a moisture vapour transfer rate of 2530 
Shrs, and could be formed or comprised into a shape-formed three 
dimensional moisture vapour permeable liquid impermeable arucle accordrng to 
the present invention with one of the methods known in the art. 

According to the present invention the complex viscosity is measured using 
a Rheometer RDA-II available from Rheometric* Co. Water vapour permeabrUty 
is measured at 23'C according to the ASTM E-96 "Upright Cup method. 
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CLAIMS 

5 

1. A shape-formed, three dimensional, moisture vapour permeable, liquid 
impermeable article comprising a moisture vapour permeable, liquid 
impermeable structure, said structure comprising a thermoplastic 
10 composition, said composition comprising: 

a thermoplastic polymer or mixture of polymers having a viscosity higher 
than 5000 poise at a temperature of 20°C above the DSC melting point of 
said polymer or mixture of polymers and at a frequency of 1 rad/sec, said 

15 thermoplastic polymers selected from the group consisting of 

polyurethanes, poly-ether-amides block copolymers, polyethylene-acrylic 
acid copolymers, polyethylene oxide and its copolymers, poly lactide and 
copolymers, polyamides, polyester block copolymers, sulfonated polyesters, 
poly-ether-ester block copolymers, poly-ether-ester-amide block 

20 copolymers, polyacrylates, polyacrylic acids and derivatives, ionomers, 

polyethylene-vinyl acetate with a vinyl acetate content of more than 28% by 
weight, polyvinyl alcohol and its copolymers, polyvinyl ethers and their 
copolymers, poly-2-ethyl-oxazoiine and derivatives, polyvinyl pyrrolidone 
and its copolymers, thermoplastic cellulose derivatives, or mixtures thereof, 

25 

a suitable compatible plasticiser or blend of plasticisers for adjusting said 
viscosity, 

wherein said thermoplastic composition has a viscosity of from 50 poise to 
30 4000 poise at a frequency of 1 rad/s at a temperature of 210°C or less and 

a viscosity of less than 2000 poise at a frequency of 1000 rad/s at a 
temperature of 210°C or less. 



,35 



2. 



A shape-formed, three dimensional, moisture vapour permeable, liquid 
impermeable article according to claim 1, wherein said article comprises 
said structure and wherein said structure is made of said thermoplastic 
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■a etrnrtnrp havina a water vapour transmission rate 
^^S^ri a threes - said sfcucture - a, 

least 0.5 urn. 

o a .haoe-formed three dimensional, moisture vapour permeable, liquid 
5 3 ' l^^e according to claim 2, wherein said article is made of 
said structure. 

4 A shape-formed, three dimensional, moisture vapour permeable liquid 
10 ^ Rentable article according to any preceding daim, whe re ,n sa,d artK* 

is a hand covering article. 

5 A shape-formed three dimensional moisture vapour permeable liquid 
LperTable article according to claim 4. wherein said artrde ,s a glove. 

15 , ch9n(1 formed three dimensional, moisture vapour 

steps of: 

20 . providing said thermoplastic composition, 

. forming said thermoplastic composition into said structure by means of a 
moulding, or casting, or coating method, 

25 . forming said structure into said article. 

7 a orocess according to claim 6. wherein said thermoplastic composition is 
? - i^Tin . solvent-based format, or in a hot-melt format, or ,n an 
emulsion-based format. 
30 8 . A process according to daim 6 or 7, wherein said process comprises the 
further step of: 

. concurrent mating a second material with said thermopWc 
common when forming said thermoplastic compost rnto sard 
structure, wherein said structure is a composite structure. 
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9. A process according to claim 8, wherein said second material comprises 
numerous separate individual pieces. 

10. A process according to claim 9, wherein said second material comprises 
flocking fibres in order to provide said composite structure with a flocking 
surface. 
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